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(54) BENZOXAZINE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a benzoxazine 
compound which is used as a curable resin or as a 
curing agent for an epoxy resin, a polyether or an active 
hydrogen-containing resin, and is useful particularly in 
combination with an epoxy resin, as a material for 

forming a laminate, an adhesive, a semiconductor sealing 4 r >v i 

material and a phenolic resin. ^^^^^^^ 

SOLUTION: This benzoxazine compound is represented J^^a -:ss. 

by formula (I) (wherein R1 is an alkyi, an alkenyl, an | % I 

alkoxyl, hydroxy, a halogen or amino group, provided that -'i^:-^^'' '^"^""^^^^^ 

at least one of RVs is an alkyI group; R2 is a chemical ;s -^^ 

bond, an alkylene, O, S or S02; R3 is a 1-60 alky! group; ^ * ^ " 

(m) is an integer of 0-4; and (n) is an integer of 1 -4). 
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fc';^ (4— T^y-3-:3i^yU:73iz^/W) fc'^ (4-^7-^^ 

-3-:7'nt:'>'W>^iii::i>ru) ^ ~- jv ^ t*;^ (4-r:^/-3--/y>^nh"yUy^3i^yw 10 
) ^ ir:x.-y' }V ^ lf>^ (4-X^y_3_y^^l,;73,-^l,) t*-;;^ (4-r 

^y-3-secy^yU73^=.yU) tf^ (4-T^y--3-tert-y 

^yU-^rcrriyU) ^::^-:i:.-x>'L'. (4-T^/-3. 5-v^7<^yP:73i::^yU) ^ :sl - 

-3. 5-i:;?:7'Pfc''/U:7zn::iyP) ^:^:r.-x/l'. If;^ (4-r^/-3. S-S^^fyTT'n 

)V ^ tf>^ (4— r^y — 3, 5~v^^>'^yP:7ji:=.>^u) — 7"yvXt;?fcr>^ (4— T 

[ 0 0 2 2 ] 

±fB4. 4* --v^T^y>^:7:n::^/Uj:<yV7|N>-^>ft^i^<^^i*:0fiJ^bT «?iJx(i. 4, 4 20 
^ tr^ (4-r^/-3— ^^yU:73i::i/P) JX/l^/^^^, \f y^ (4-r^/ — 3 — se 

c-:/^yu>^^^yu) if;^ (4-T^y-3-te rt-:/^yu>^air:i/u) ;^ 

yuji^^', (4 — T^y — 3— -<i^^yp:73i=>'W) :x/^/^^>^, tr^^ (4— — 3». 

, }f y (4-r^y-3, 5 — ^/U7f;>', tf;^ (4~-r^y — 3. 5 

- y u yd v zx:. z=, )V) ;^yU7|N>^, tf^^ (4 — ^^y_3^ 5-v^^y:/nfyw:7ain/u 

) ;^>'^/i^>-, tf;^ {4-T^y-3, S - V' ^ y zc, fv) y ^ y. (4— 

/ — 3, 5 — i^^^-^yu^^ai::^/!^) (4— T^y — 3, 5 — v^---=¥v^>'U 

y zr. =^ )V) y )Vi)F^-^^t^^\i o 30 

[ 0 0 2 3 ] 
[ 0 0 2 4 ] 

it't^&rj^ji'Msrj\^y^\i K ^ ^ 4^ o «l s /t^ <t o r ffii it ^ n 5 o ^ <^ . r yi- ^ 

y zx, y -ju^^t^^ t^^miyT ^ t^ji-M^T juy^ n v^it^^(r>m&^nm 2 40 

: 1 : 4 6 r ^ ^ L V^o ^1}^ ^ (D :^ m \Z X ^ ^ T /i^ ^ y zn / - ^ it ^ ^ m 

\^^xm^^^ivt:.-<l^y:t^D'i>:^i[:^mX^. jvity zc. y - jx^^it 

^g:V^/cft^c ^»/^S!>(b»J <!: bT^ffl ixt#5o X> «7) -O' ^ :^ =3^ 1^ >^ -g^ SS 

[ 0 0 2 5 ] 
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V. >( y ^ ^ :y ^ 'rhy:^'}'j\^^^i^. ^> ^ > , ^ jv ^ ^ ^ V }) ^ "f- ^ > ^ 
, :y ^ ^^yu-^^^i^v, ^^y^--=¥i^>', v?;^^/u-^=^'9->', ^ . p^^yu-- 

^/u^^'ifv^, y :/ u \f , ^ ^ )V ^ V ^ XI )v ^ 1/ :y ^xi-r -7 ^ U 1^ ^ Ip^ 

li. jsi^^u^', ^ u ^ 1 - zf 1^ ^ Zf ^ i/ ^ i/ ^ xi , S-;^^^^—!— 10 

[ 0 0 2 6 ] 

(DRiS; t:: ct o TSSiS $ nirc^b-a-^&tt. tJ^h/^SriWSbfctr^. 3000 

— 3 5 00 cm" ^ <^PiiilXl:;65#t5i^)T':^?SV^::^/^^b. ^^fb^^^tcflF^EbTV^^t Kn 
=^>'^7J5^^^nTV^^C^:;^5iEP^$i^, *fc. 1 4 8 0'-'1 5 00 cm" ^ <7)Ki|Xtt^V 
'^i^<^2«£±;5SBm3i-e»*Snfc«ig^*-ro MlC, 9 4 O-'S 5 0 cm" ^ SU^l 2 20 
20-^1 2 3 0 cm" ' (Om^^X^ ^ ^ T ^ ^ - )V (D O - O - <Z M^m'&iM^^^ ^ 
<!: $ nfco EAilciQ. >^ ^ ^ i^ V>ffc-& ife^ $ T 5 r ffllS S 

[ 0 0 2 7 1 

:*:^|g^7)-<>^:/:^:^1^i^>'>^l::>g^>fe^^, >^ ^ 1^ >^ « ilt ^ « S /J;; ^4 <t o 

<^^#ttS:*i-^ fci6. ^35S(e« (CCD . ®?Sa*^J. ^^I^itih^-. :7::r./-/i.<» 
[ 0 0 2 8 ] 30 

[^i£«»J] 

il^T> cfc t) *f ^ bV^^ft:^J^^ bT. Ml^^^l^cO^ft^O^^m^l^^WlciiB-^^^o fib. 
[ 0 0 2 9 ] 

1 ] 

Matf. W.m.'y ^y- ^ ?&*P^S t/ADUR-^ :^ h>'i-Sr(i;tfc^»i L(7)Egop:7^ 

^=»S/t>S4^i;i> UliJc, mWb^clSl. 4gOv? (4-r^y>^:n;^yU) p<<$^>^<5:2 2 
9. 5gCOp-tert— :/^y^>^3iy — yui:98. 7g<^9 2%^^^3i^/UAT>'l-7^fcK 

xi;2 0 0 g<7)hyi-^:^^iD^. 8ox:*-cAoll5\bT.;(jpiami!SS:^oT. 8 5-^9 or 

Offl*4r»:j^bT. 3 0 ^>P^ RiS bfco ^ <^ ^ . i^JE iJP l!& b T h V IhI IR b fc o 5 40 

J^;;?1^^C0M*^5 1 5 0X:irigb> E,oS^JE;^>5 6 5 OmmHgWTl-^io-C. h ^ 

J:V^o K^b^fetl I R t G P C 5>tff SrJBil^ bfc C 6, -€^tt El 1 El 2 il t) X o 

[ 0 0 3 0 ] 
[l^%«^J 2 ] 

^Iffi^iJ 1 1^ b:;^fe-CS/t^SriitT bfc ( m b ^ jfflE =3e y :/ Si t) # ^ b n ) o # b 
yc>fb'&^li. lRirGPC5>WS:»J^bfc<k:i%.^iX'ettlil3tBl4coiit)Tfcoyco 
GPC<7>t'-i5^Sat;iJ:oTtf1|fbfctr>5^<t:'&^&(7)*£*J190%-Cfco/Co 50 
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[ 0 0 3 1 1 

immm 3 ] 

mmm 1 t m c:fjmx'Rit^t:mn vtc as. v. ^ f,-. ^f- ji, zt. ^f- ^ h iz fsi ^ n 

<» it o 

[ 0 0 3 2 ] 

3 4" Iw , I*# b^c 240g<?3v' (4-T$/73i::i>'l') / i?:^i:288g 

5 0 * -XJAPfSi b X . APfS\«aS Sr^ o T . 8 5 ~ 9 0 <0 iS <5fe 1# L T . 2. 5^ 
WgiSLfc, -t*??^, ms.^ihiib^ fSi U ;}S b h >^ ig u , Ri&S-&i^<Z5ia« 

^-(k-^^JJi, I Ri:GPC^J^iW-Sra!l;eUfciw^^4x^'ttia7jatJ«08(Dii!3-Cfcofc„ 
GPCWfcf— ^'ffiairioTtl-^bfci::!^. ^^t:-^i^<^|iB«»4 8 1%-Cfco)to 

[ 0 0 3 3 ] 
( Jtli(^ 2 ] 

4x -fk » , lRi:GPC5>4»fS:»i:eufct;:i.6, -eti.-eH09i:EllO<oiit)-efco 

[ 0 0 3 4 ] 

[ it $5? 0IJ 3 ] 

«:l!5 0iJli:|HlC;^j*T?SJ^;S:jSfTbfc ({fiU, ^ m \t ?>■ 'f- ^ "f- ^ V > K isi ^ i)^ tL h 
It) „ Wfj^tyt-fk-g-i^J*, IRi:GPC:J>«^Sr»J!tLfci:r^. 0 1 lirUll 2 0)m*) 

foofco GPGwe— cJ'gQflitwioTtf^iL.fci:: ^^'fb-^'^ w 3 3 % -e o fco 

[ 0 0 3 5 ] 

[ ^ ®l 0ij 1 - 4 ] 

^a^c:*3V^•t, i: ^*P3SSr1»;t TV^^§:SIt3^r , ^ l $ n it <D :t sjf '>^» 

[ 0 0 3 6 ] 
[* 1 1 





l£@^^J 1 


2 


umm 3 


li^l^^J 4 


BEB530A80 (g) 




200 




200 


BEB580A75 (g) 


200 




200 




TNE190A70 (g) 


3.0 


4.6 


3.0 


4.6 


mmm i (Dit-^m (g) 


237 


91 






it^m 1 (Dit'^m (g) 






191 


165 


10%2- y^^JV^ $ 

yv/— ;K2Mi) (g) 


2.33 


3.3 


2.25 


3.0 




0 


21 


8 


23 



[ 0 0 3 7 ] 

BEB 5 3 0A8 0:**Aag1t^gK. K. ^i^<D\f:^y^y-JUAm(Di&^m^n<^i^ 
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mm . ^n^^ i^mmi^ 4 2 0^4 5 0 g/e 7i^m'^m^J:&M&\^ 2 O 0 p p mSlT . 

^m^mm 8-'2ofis%. mm^m 9-8 h 2 

OO-'IBOO cps/25t:T-fc^)o 

BEB580A75 :e*A5g«tflgK. K. S!aS<^i«ii»Sfttt(0{g:A*Ji;J^=3eixefJlg, ^tK 
^'>3fili 3 0 0-3 4 0 g/e TK^-^lg^ilS^StiS 0 0 p pmi^T. ft^^fitt 

2 3-2 6fift%, ^^«^lT^r h :^ X- h ^ o 

TNE19 0A7 0 iS^AigtttflgK. K. ®i3g(0#'B'|gtt^>if:^>'1^^g, ^itK^^v^S* 
fi 200-220g/eq. 7K«¥^9g?tJfi^g{ilOOOppmJeJlT> HJ^^J-f^Gg-? 

ifiS%. mmnr ± h :y ^ *fe*tt5 0'-'200 cps/2 5X:-efc'5o 

[ 0 0 3 8 ] 

. Hlc:i8 0t:. 2 5 k B / c (DEEtixium-r ^ Z t \Z X ^ . ^^^i^mmt:J^9:^ 

^(Ommi^^nt^Lo Z (Ommi^ff*^. DSC (Differential Scan Ca 
I o r ime t e r, TA2 9 1 O) ^<7);^7:^teffifift (?a*®iai:i50'-2 

5ox:.»?jyL3aajt2Ot:/i55'F0l) ^M'^Ltzo $ h \zv h 7 4 6 (D:^m\:i ^ ^ ^mP^ 

f*:S:5>«fb^«g*S:^2{::^U/Co 
[ 0 0 3 9 ] 

2 ] 







mn2 




m9i4 




1 5 


1 8 


1 7 


2 2 


mm 










mm^ (2 8 81C) 


>3 0 0 s e c 


>3 0 0 s e c 


>3 0 0 s e c 


>3 0 0 s e c 


M»m (kgf/cm) 


1. 7 


1. 9 


1. 7 


1.. 9 




0. 2 62% 


0. 2 14% 


0. 3 7 3% 


0: 32 6% 



[ 0 0 4 0 ] 

(it$80ij 1 cT^-fb-a^^) i:m^tm t Lxmi^^Htcmmi^ (ummstn^m4) <tt?*^3 

0 % (J ^« -f 5 w t ;55 a 46 5> n o 

"C $? ^ o 

[ 0 0 4 1 ] 

[ ^ a * ] 

i^r ^ t /i- J>.T /Uy^ V ^ R Jt ^ ^ t . V M m X t m ^ (O ^ >- 

v>>^^b'&^:dM#bix^o ^ <^)^b^«S3 ti#tc^36as« (CCD . mmmmm. ¥ 

[ El ffi o jS * /jj ] 

[Bill ^^mcoUmm I xm'&X^tL-O :/ 'J i^it^^co I R®i|X;^-<>?^ hyPo 
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las] m mmm 3 xmm \^ ^ :t ^ > it^ m <o I rkir:^-<^ hJi^o 

me] ^^mmmm 3 x-m^^ i^fc-< > y :t ^ G p c i:^ ^ h ^ j>^o 

138] it^m 1 Xmi^ \^fc-< :y >^ :t i> > it^ ^(D G P C 1^ u \^ ^ y J>. , 
m 9 ] ^m&l2XmT^\^tc^>:/:t^1)-i^iyit^^<Dl RKiR^^il^ H>'^o 
El 10] it^m2Xmi^VtL^>^>^::^^'9-i^>it^^<OGPCi^ti-^h^9J>s, 
mi 1] ltK«?iJ3-C4!iigbfc-<>^>^:^=3f.i^i:;JV'(b'a'i^cO I RSi*IX;^^^ h>'^o 
0 12] lt|S5 0ij3-T?jK5gb/c-<>'>^:^^1hS^^^>fb-&4^<7:)GPCiJ^o-^hi/^ 
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